Cross-cultural archaeological and ethnographic evidence for warfare in farming societies invites us to reconsider the traditional picture of the Greek Neolithic (ca. 7000-3400 B.C.) as a period of peaceful coexistence among subsistence farmers. Archaeological correlates of intercommunal conflict in the prehistoric American Southwest and the widespread evidence for warfare in Neolithic Europe suggest that warfare is also likely to have taken place in Neolithic Greece. The well-known Neolithic record for Thessaly reveals evi dence for warfare in defensive structures, weapons, and settlement patterns.
Competition for resources such as arable land, grazing rights, and water may have contributed to the causes of Greek Neolithic warfare.
Did warfare exist in Neolithic Greece?1 The question is difficult to answer because early warfare, apart from Bronze Age warfare, has received rela tively little attention from Aegean prehistorians.2 It is unlikely, however, that warfare began abruptly with the Bronze Age, and we believe that it is reasonable to trace the roots of warfare back to the Neolithic period. Until recently, it was thought that warfare was negligible in prehistoric times, but new research on prehistoric warfare, along with warfare among contempo rary foragers and farmers around the world, challenges this view.3 An ever increasing number of case studies have created a consensus that prehistoric warfare was widespread in the Old World in general, and specifically in 3. There is a large and growing lit erature on prehistoric warfare: e.g., of the emerging understanding of prehistoric warfare, and in agreement with Parkinson and Duffy, who argue for a continental-scale, cross-cultural study of this topic, we believe an evaluation of the existence of warfare in the Greek Neolithic is both desirable and timely.5
To begin, what do we mean by prehistoric warfare? A number of definitions of warfare have been formulated that apply to societies at levels of socioeconomic organization below that of states, which in the Aegean emerge only after the Neolithic. In keeping with our objective of dealing with the less complex, village-based Neolithic agriculturalists, we follow
Christensen in defining warfare as "the use of organized lethal force by one group against another independent group."6 This definition is more succinct than others, and, at least when it is applied to early agricultural ists, avoids the usual, but not useful, anthropological distinction between "primitive" and "civilized" warfare.7 This definition of warfare recognizes that force is sanctioned by society and that it is this sanctioning of force that distinguishes warfare from other categories of human conflict such as intragroup conflict, vendetta, and murder. This definition does not confine warfare to the use of physical force in conflict, but embraces the patterned and recurring events connected with the preparation for war in personnel training, the manufacture of weapons, and the building of fortifications. It also addresses the hierarchical social structure that permits the specializa tion of individuals as warriors, and the consequences of conflict, such as the destruction of settlements or the displacement of populations. We believe that the perceived threat of warfare is as important as actual combat for interpreting the archaeological record, because a perceived threat may result in the same material correlates?such as fortification walls or weapons?as those resulting from warfare.
Research on prehistoric warfare is hindered by the inherent difficul ties involved in identifying the specific characteristics of the prehistoric archaeological record that can be connected with conflict. Our approach was inspired by LeBlanc s case study of prehistoric warfare in the Ameri can Southwest,8 where environmental and cultural conditions are similar to those in Neolithic Greece. LeBlanc identified a number of specific archaeological features that serve as material correlates or proxy evidence for the existence of warfare. These include, but are not limited to, particular classes of artifacts, skeletal pathologies, sex ratios in mortuary data, specific site locations, internal site structures, fortifications, differential histories of sites within clusters, and regional settlement patterns, particularly those exhibiting clusters of sites separated by open territories, or "no-mans-lands."
Many of these features can be identified in other regions of the United
States, such as the northwest coast and the eastern United States,9 but it is the quality of the preservation of archaeological sites in the American Southwest that makes this region ideal for this sort of study. cussed by LeBlanc and Register (2003) .
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PREVIOUS RESEARCH ON NEOLITHIC WARFARE IN THESSALY
For this study we applied the archaeological correlates for warfare derived from the study of the American Southwest to the Neolithic in eastern Thes saly (Fig. 1) . The comparison is relevant because of the many similarities between Neolithic Thessaly and the American Southwest: levels of social complexity based on small villages, typically smaller than 4 hectares (ha), with populations probably under 500 individuals; villages with architectural forms consisting of rectangular domestic structures of adobe brick or stone;
economies based on agricultural production using digging sticks; a technol ogy based on flaked-and ground-stone implements; and the production and use of handmade pottery. The environmental settings are also similar.
Thessaly and the American Southwest are arid regions where human settle ment is dependent on perennial rivers or other hydrographically favored localities to supply water for agricultural production.
Another reason for looking at Thessaly is the long history of archaeo logical research there.10 After more than a century of research, there are many known sites, more than 400 in eastern Thessaly alone.11 These sites are low flat mounds or high tells (locally called magoules) widely inter preted as the remains of permanently settled villages of 1-4 ha in size (Fig.2) .12 The history of research reveals that the archaeological consensus on the existence of Neolithic warfare has swung back and forth, largely in concert with the popularity of theoretical models of cultural processes. A review of this research will help place our study in its sociological context.
At the beginning of the 20th century, the consensus was that Neo 23. Theocharis 1973 Theocharis ,1974 Gallis 1979 . 24. Weinberg 1970 . 25. Demoule and Pedes 1993 . 26. Trigger (1989 1999, p. 115, fig. 7.6 (inset) ditches and walls were in fact intended for defense. The best-known and most controversial fortifications inThessaly may be the stone walls at Sesklo and Dimini. At MN Sesklo the acropolis ap pears to be enclosed by walls, although the site is much disturbed by later Neolithic construction (Fig. 4) . Notable is a baffle gate on the side of the site not protected by the deep, steep-sided ravine to the east. The walls were augmented in the Late Neolithic when the acropolis was remodeled and a large central megaron was constructed (Fig. 5) . The walls are up to 1.5 m thick and equally high.Tsountas, who excavated the Sesklo acropolis more than a century ago, provides few details about the construction of these walls or whether he found any evidence for substantial superstructures in the form of adobe or pise, but he was nevertheless convinced that the walls served a defensive purpose.53 Based on the available plans, the most noteworthy features of these walls are the baffle gate in the earlier phase and the heavier wall on the landward slope (i.e., the part of the acropolis that faced the lower town to the south, rather than the steep-sided ravine to the east), which served to separate the structures on the highest part of the site from the lower town. It is perhaps also significant that the site shows signs of extensive burning.54
At LN Dimini, the acropolis is ringed with walls that encircle a small domestic compound (Fig. 6 ). These concentric ring walls are pierced by narrow entrances or gateways, which were negotiated by means of narrow stone-lined walkways leading to small openings that gave access into a Our efforts to apply these findings to the assessment of mortality in the Thessalian Neolithic were unsuccessful because the burial practices, which included cremations, secondary burials, and hard-to-detect extra mural cemeteries, did not produce enough data for analysis.64 Primary interments are too scarce to permit the study of the causes of mortality.
There is circumstantial evidence, however, to suggest that a larger skeletal Drawing P. M. Murray, after Pedes 2004, pp. 94, 111, 125,126, figs. 8.4,10.3,11.5, 11.6 Projectile Points
To judge from the large number of small stone projectile points with notches and tangs for hafting known from Greek Neolithic sites, we assume that the bow and arrow was known. The large size of some projectile points, similarly fitted for hafting, suggests that spears or javelins were also used. Neolithic projectile points of flint, obsidian, quartz, and other materials are found in a wide variety of types (Fig. 7) .75 There is some chronological patterning to these types, from tranchets in the earlier phases to tanged, shouldered, and triangular forms in later phases. Although the smaller types would have been used as points for arrows, larger examples such as the triangular points illustrated here could well have served, when hafted, as spearheads or knife blades.
Were any of these points used for warfare in Neolithic Thessaly? Con text is a poor guide here, as the distribution and association of projectile points have only rarely been published, and in any case the sample sizes are small because of the small soundings made in most Thessalian sites.
The archaeological record of all regions of Greece suggests that Neolithic arrowheads were less common in the earliest Neolithic, but became more common in the Middle Neolithic and later.76 It is interesting that the production of stone arrowheads in Greece continued, with some modifi cations in form, to the end of the Bronze Age. The other potential ground and polished stone weapon is the perforated stone sphere sometimes identified as a mace head (Fig. 10) examined, and we predict that many more mace heads will be identified once these collections are studied. In the study of prehistoric warfare in the American Southwest, one of the most persuasive indicators of sustained violence was the separation of groups of sites by empty territory, or no-man's-lands.104 No-man's-lands were necessary buffer zones separating groups of settlements that were experiencing high levels of more or less continuous raiding and warfare. The buffer zones provided some protection because they exposed anyone crossing them without authorization to detection and provided the defend ers an opportunity to prepare for attack. They also provided places outside the community for combat to take place. Other examples of prehistoric no-mans-lands, voids, empty zdnes, or buffer zones, are known from the Maori, the New Guinea highlands, Mesoamerica, and the eastern United
States.105 This pattern, particularly well attested in the American South west, has been found to correlate with endemic warfare in all cases where it has been investigated.
We expected, therefore, that groups of sites in NeoUthic Thessaly would be separated by no-mans-lands if the threat of warfare was a factor influ encing settlement patterns. An inspection of previously published maps of the distribution of Neolithic sites in Thessaly shows that voids?areas of landscape that are empty due to unexplained causes?are present in the settlement pattern.106 If warfare is not the explanation for these voids, why are they there? We must begin with a number of assumptions. For instance, we assume that each individual Neolithic magoula represents a single village of closely related individuals. We also assume that the social relations that may have existed between individual Neolithic villages, especially relations based on kinship, while they encouraged cooperation among villages that were physically close together, would become weaker as the distances be tween sites increased. We further assume that competition for land, water, and grazing rights would not be as strong among villages within a group of settlements that are in close proximity, where kinship ties were likely to 102. Zachos 1996, p. 141, fig. 40 be direct and reasonably strong, but that conflict over resources would be more likely to occur between groups of sites separated by open land.
These assumptions permit us to conclude that the Thessalian empty areas were in reality buffer zones, or no-mans-lands, designed to separate groups of settlements where the ties of kinship were weakest, and social cooperation gave way to conflict. This interpretation of the landscape voids, derived from the study of the American Southwest, is not universally ac settlements. In Thessaly, springs or other point sources of water were few, and the best lands were the lowlands around the Peneios River, which could be relied upon to receive floodwaters from late winter into the summer.
Secondarily, the shorelines of Lake Karla, with its fluctuating water level, exposed fertile land on a more or less annual basis and attracted settlers. The hypothesis of river floodplain use was tested by augering below EN sites to determine the nature of the underlying sediments, and the results appeared to confirm that there was a preference for floodplain settings.112
In her analysis of EN settlement data from eastern Thessaly, Perles arrived at a somewhat different conclusion. She carried out a nearest neighbor analysis of the distribution of magoules from one phase within the EN (Proto-Sesklo, or EN 2).113 While she found that the magoules are closely spaced, "what is most characteristic is that often not one but several nearest neighbours are located at roughly the same distance from a site, 107. Halstead 1999a , p. 87. 108. Halstead 1999a , p. 89. 109. See, e.g., Gallis 1979 ,1992  van Andel and Runnels 1995; Halstead 1999a; Perles 1999 Perles ,2001 She concluded from her analysis that there was a regularity in the distribu tional pattern within the settled areas, but despite widespread archaeological survey it seems that "fundamentally, Early Neolithic 2 settlements avoided some areas, for reasons as yet unexplained, but spread according to a regular grid of c. 2.3 km in all directions around and between these areas."116 Perles's distribution maps for the EN 2 show clearly the tendency for groups of the magoules to be separated by large empty areas, a pattern that can be seen also on the maps provided by van Andel and Runnels in their earlier study.117
Empty spaces were settled only gradually in later phases of the Neolithic, if at all, as site numbers, and presumably population, increased through propose that spaces of 4 km or more without settlements represent areas that were unoccupied or void.
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115. Perles 1999, p. 46. 116. Perles 1999, p. 51. 117. Perles 1999, pp. 49-50, figs. 2.5,2.6; 2001, pp. 121-151; van Andel and Runnels 1995, pp. 492 493, figs. 9,10. 118. Sahlinsl974, p. 97. 119. LeBlanc 1999, pp. 200-218. 120. In our attempts to create a GIS Gallis 1992 southeastern edge of the plain such as Lake Karla (see Fig. 1 ) have been drained systematically in recent years, but their past locations are known, and again they are unlikely to be the only explanation for the empty zones.123
Of course, some zones could have been unattractive to Neolithic farmers who relied upon a relatively simple agricultural technology of digging sticks and hoes, or they may have lacked water, or perhaps had poor soil.
Environmental factors certainly must have played a role in the cre ation or maintenance of empty zones, but this argument can also be used to support the hypothesis that they were buffer zones. Poor soil, scrubby grazing land, or wetlands exploited for fish and game could have caused a particular area to be chosen as a buffer zone between communities when conflict was a factor. The Peneios River, for instance, might have served as both a resource of water and food, as well as being a useful buffer zone. The Peneios bisects the plain from the southwest to the northeast, and sites on either bank would be about 2.5 km apart. The river would 123. Gallis 1992, pp. 23-32. nevertheless have served as an effective environmental barrier. By its na ture, a river cannot be "occupied" by settlement, and is an easily defined feature, allowing the inhabitants of different settlements to be specific about the limits of their territories, ensuring that anyone encountered on the "wrong" side of the river would be considered as making a hostile act and therefore subject to attack. If correctly identified, the voids can be seen to fall between four or five areas of settlement in the Early Neolithic (Fig. 12 ). In the Middle Neolithic, the patterns are somewhat different (Fig. 13) . The number of sites has increased, and at least one of the voids appears to have been partially filled. Is it possible that competition for territory increased along with population growth, leading to the merging of two of the groups in the region, and thus allowing the no-mans-land to be filled in? Finally, in the Late and Final Neolithic (Fig. 14) , the number of sites decreases, and some of the no-mans-lands appear to have grown larger. This trend may have continued after the Neolithic period. Although we have not produced a map to show the Bronze Age distribution, maps published earlier by van Andel and Runnels show that these no-man's-lands are also a salient feature of the Early Bronze Age settlement pattern in Thessaly.125
CONCLUSIONS
We have based our assessment of Neolithic warfare on a combination of features seen in the archaeological record, including the no-man's-lands separating groups of settlements, the common occurrence of stone walls with baffle gates, ditches with V-shaped sections, evidence for fortifica tions, and the occurrence on many sites of potential weapons such as copper knives, stone axes, arrowheads, sling bullets, and mace heads. While no one class of artifact or feature can be used individually to determine the existence of prehistoric warfare, the combined evidence from these different classes of data points to violent conflict. We readily acknowledge, however, that each class of data is also subject to alternative explanations: the empty spaces could have resulted from the avoidance of poor-quality farmland, or simply been common grazing lands; the ditches and walls could have served many peaceful purposes, if not purely symbolic ones; and the knives, axes, arrowheads, sling bullets, and mace heads could have been tools used in craft work, items of status and display, or hunting weapons. Scholarly opinion on these matters will remain divided for some time to come, and we cannot dismiss lightly the possibility of alternative, peaceful explana tions for these features of the Neolithic in Thessaly. But when viewed as a whole, the sum of evidence provides a strong circumstantial case for the presence of warfare, and at the very least the possibility of warfare cannot be dismissed without further investigations.
It is perhaps too early to speculate about causes of Neolithic warfare in 
